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10 Claims.

This invention pertains to automatic tapping or
drillirig machines, and more particularly to that
typé of machine in which the: working. tool is
detachably held at its opoomte ends, and alter-

- nately released to permit fee ding the work to the

tool and delivering the same therefrom..

Heretofore machines of this general type have

embodied a single working unit, comprising one
working tool. Therefore it is the primary ob-
ject of the present invention to improve. said ma~

chiries by the provision of a plurality of . working -

units mounted upon a revolvable drum, and
adapted to have the work fed progressively to the
units -and progressively discharged, thus mate-
rially increasing production, with possible reduc-
tion in the speed of the working units, if desired,
thereby prolonging the life of the tools, and elim-~
Inating the necessity of frequent replacement.

Incidental to the foregoing, a more specific ob-
ject resides in the provision of an apparatus com-~
prising -a rotatable support, having mounted
thereon a purahty of working units of the.type
described, in-combination with means for feed-
ing the work to the units as the support revolves,
and actuating the working units during the revo-
lution of the support, during which revolution
the working éperation is performed and the work
successively dlscharged from the Worklng units.

A further object resides in the provision of
positive means for preventing shifting of the
working te6l upon reledse of the same by either
of the end driving chueks.

A still further object is to prov1de posmve_

means for stripping the work from the tool upon
completion -of the working cperation and release
of the tool at its rear end,

Another object resides in the novel form ‘of

be readily varied to compensate for dl‘Terent
classes of work. )
Lastly, it is an object to provide for chamfer-
ing the work during the working operation.
"With ' the above and other objects in v1ew,
which’ will ‘appear as the description proceeds,
the-invention resides in the novel construction,

. combination and arrangement of parts, substan-

tially as’heréinafter described, and more par-
ticularly defined by the anpended claims, it being
undsrstaod that such changes in the precise em-
bodithent of the herein d1sc10sed 1nvent10n may
be made as come within the scope of the claims.
In the accompanymg drawings is 111ustrated

one' complete erample of the physmal embodi-~
ment “6f-‘thé “present invention constructed se--

. $haft 12, outside of the end support, 11, is: a:worn

(CL 10—133)

cordlng to the best mode s0 far dev1sed for the
placucal ‘application of tHe pr1nc1p1es thereof

In the drawmgs —_— -

Figlre 1.is & longitudinal sect1on tnrough a
machine constructed in accordance w1th the pres- 5
ent invention., :

Figure 2 is & fragmentary plan sectlon taken
on the line 2—9 of Figure 1.

Figure 3 is a vertical, transverse sectlon taken
on the line 3—3 of Figure 1.

Figure 4 is a fragmentary detail sectmn taken
on the line 4—4 of Figure 1.

Figure.5 is a’ fragmontary sectlon through the :
end of one of the driving spindlés. . v
Figure 6 is an end elevation; partly 1n sectlon -15

as indicated by line 6—6 of Figure 1, and. - o

Figure 7 is an enlarged detail of one form of
working tool, and the end. driving chucks and
spindles, the work bemg shown on the tool.:

Referrmg NOW. 1more part1cu_1ar1y to.the accom-' 20
panying drawings, wherein the mventlon has beenx :
llustrated as. applied to contmuous tappmg of
nuts, it is to be clearly understood that the princi-- -
ples embodied therein can be readily utilized- for -
the tapping of various articles of irregular shape 25
and contoutr, and also-for the drilling of, various
articles. without departing from the 1nvent10n~~"--~

With particular reference to Flgure 1, the-nu-~::
meral 10 designates a base provided Wlth vertieal-.: - .
end supports 11, in which a main shaft 12 As, suit-- 00
ably Journaled Secured upon -one.end-: of the . -

.10

gear 13 engaged by-the. worm- 14 mounted upon :
thé drive shaft .15, which s preferably driven.-
by the motor 16 mounted upon: a suitable suppert - 35
7 proaectlng from the. upright- 11 thus.serving to

_impart rotatlon to the main shaft 12; which- in
drive for the revolvable member ‘and ‘the Work- .
ing units, whereby ‘the speed.of operation may -

turn eﬁ‘ects derlng of the other elements of the .
nachlne as will be herelnafter explalned in detail.
Rotatably mounted about the shafb 12 is. a sup- 40
port;18; which in the present instance is illustrated
in the form.of a drum,-althotigh it is to be under- - -
stood that this may be of any desired shape and
constructmn inasmuch 4s-its only function and- 45
purpose is to supp01t the working units as here- 2
inafter described. Qecured to the outer face of
the revolvable support 18, at spaced intervals, is a
plurahty of working units designated in general

“by the numeral 19, and each comprising a plate 50

20 secured to the outer face of the support 18
in any surtable manner, and provided with spaced,
Tongitudinal guides 21 for the work 22, which in’
the.présent instance is illustrated as conventlonal
nuts, although other forms of Wwork may be ac- 55
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commodated with variations in the form of guides

.employed.

Positioned adjacent the forward and rear ends
of the guides 21 are spindles 23 and 24, respec-

tively, which are journaled in the brackets 25

secured:to the outer face of the support 18 in cen-
tral alinement with the spaced guides 21, the
spindles being provided with gears 26 projecting
through slots 27 formed in the drum.18, and en-
gaging the gears 28 secured to the main drive
shaft 12. - As best shown in Figure 5, the gears

26 are keyed on the spindles 23 and. 24 to permit

longitudinal movement of the spirdles, this being
obtained by means of the spanner rings 29 secured
to the outer ends of the spindies and engaged
by the spanners 30, which in turn project through
longitudinal ‘slots ‘31 provided in the drum18.

The shanks of the spanners 30 are provided with .

flanged extensions 32 slidably ‘engaged in spaced,

channeled guides 33, secured to the inner face:

of the drum 18, while the inner ends of the shanks
30  are provided with rollers 34, which travel in
the grooves 35.0f the annular cam members 36,
which are stationary and secured in any. sultable

' manner to the end supports 11.

Obviously, as the drum rotates about the sta-

tionary cams 36, the cam tracks 35 will cause the °

spanners 30-to be reciprocated, which in turnim-
parts reciprocative movement fo the spindles 23
and 24; at suitable intervals, as will be later de-

‘seribed in connectmn w1th the operatlon of the )

apparatus.

In order to impart rotary movement to the sup-~
port 18, an internal gear 37 is'provided at one end,
which is connected thru a pair of gears'38 carried
by the end support 11 with a gear 39 secured on

_the main drive shaft 12, two gears being employed

in order to impart movement in the desired di-

- rection. . In connection with this arrangement of
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drive it is pointed out that the speed of rotation

of the drum 18 can be readily varied, to compen-
-sate for different classes of work, by merely chang—

ing the gear ratio between the internal gear 37
and the drive.

From the foregoing explanatlon
readily seen that drive imparted through 'the
motor-driven worm 14; and worm gear 13, to the

.shaft 12, will cause rotation of the drum 18
-through the gears: 39, 38, and 37, and as. the
"drum 18 rotates, the gears 26 will have a plane-
“tary-movement about the gears 28, imparting ro-
.. tation to the spindles 23 and 24. However, inas-_

“much as it is desired to drive the gears 26 at

a relatively high rate of speed; essential to the
Workmg operation; the gears 28, instead of being

“stationary, are mounted upon the shaft 12, andare

rotatéed in the direction of rotation of the drum at

a greater speed than the speed of the drum.
Considering again the tapping or working op-

eration, with particular reference to Figures 1

‘and 7, it will be noted that the ends of the spin-

dles 23 and 24 are provided with chucks 40, hav-
ing tapered recesses 41 for reception of the tapered
ends 42 of the tap or tool 43. In order to feed
the work or nuts 22 to the tap 43, when a working

unit 19 is. alined with the hopper 44, positioned

above the drum 18, and supported by the bracket
45 secured to one of the end uprights 11, the cam
track 35 is so formed as to cause the spindle 23
to. be drawn outwardly, withdrawing its chuck

40 from the forward end of the tool 43, whereupon

a nut 22 is deposited upon the plate 20, between

“the guides 21, by gravity, after which the spindle

23 is moved forwardly to engage the nut and

force the same upon the end of the tool 43 until

it will be

1,990,188
the work is engaged by the tap threads, whlch,

perform the tapping operation. When this is:
completed the remaining threads on the tool carry
the nut rearwardly towards the discharge énd of
the tool. Rotation of the drum is so. timed that

the work is fed to the tool in the spaced relation -
shown.  This prevents any binding or jamming of~
adjacent pieces of work on the tool, and further’
facilitates holding the tool against longitudinal.
movement as the front and rearward chucks are .

withdrawn. ~ This is accomplished during with-

‘drawal of the front chuck by a spring finger 46.
carried by the hopper 44 and adapted to engage:
-between a pair of adjacent work pieces, as best:

shown in Figure 1, the finger being also indicated

"in Figure 2, and being inclined at a slight angle

in the divection of feed of the work, the work is

permitted to pass the finger as it is fed along the -

tool,. and the unit rotates.-

The same operation is accomplished during
withdrawal of the rear chuck, when a finished
pisce of work is delivered therefrom, which in
thé present instance takes place-at the lower-
most position. of the working unit, a finger 46’

_secured to the base 10 functioning in the 'same

manneér as the finger 46.
During the working operation, which takes

25.

placé ag the working units rotate from the feed-.

ing postion at the top of the drum, to the de-.

livery point at the botom of .the drum, rotation
of the tool 43 is so timed as to feed the work

one-half the distance of its length. - Therefore,.
“a, complete revolution of the drum . is_ required:
to'feed the work one length in'order that a new:

nut may be fed to the tool upon each complete

36

e
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revolution, and at the. same time the delivery

of ‘one nut during a complete revolution.

In some instances, particularly in connection
with nuts, it is desirable to:chamfer their faces
to remove burts formed by the end threads, and,

%0

therefore, in order to accomplish this the chucks -

40 are provided with cutting members 47 at
their ' inner = ends,

the same being . slidably. .

mounted and yieldably prOJected by springs 48. -

disposed between the chucks and cuttlng mem—-

bers.

ph
[

In dperatmn when a nut has been dehvered -

to the plate 20, and the spindle moves forwardly,

the nut is engaged by the cutting: member and
forced over the end of the tool 43 until engaged
by the tap threads. Further movement of the
chuck creates pressure upon-the cutting mem-

“ber, which causes its cutting face to chamfer the

engaged face of the nut; it being understood that

‘the movement of the chuck is slightly faster than

the feed of the nut upon the tap threads.

After a nut has been fed rearwardly upon the

50,

tool and before the.same has left the last thread -

“of the tool, it engages the cutter 47 carried by-

the rear chuck, which then chamfers the opposite
face of the nut, the cutter being forced against

48.

is about to leave the threads of the tool, the
same i§ engaged by the cam plate 49 secured to

the work during its final movement by the sprmg

G

Approx1mate1y at the time at whlch the work. - 7

the base 10, the same projecting into the spacing

between the last nut and. the adjacent piece of
work. As the work unit then continues to ro-
tate, the rear spindle 24 is withdrawn by the
spanner 30, which- allows the cam plate 49 to
strip the nut from. the tool, and discharge the
same to any suitable receptacle :or . chute, not
shown.
ends of the tool 43, not only facilitates. engage-

Obviously, the taper provided ‘at the.

70
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ment by the chuck, but-also reduces the possi-
bility of binding and sticking between the chucks
and tool &s the chucks are withdrawn. .

It will also be noted that the feed threads,
follewing ‘the cutting threads of the tool, are
fiattened off on their edges, which prevents stick-
ing of the.work on the tool, and therefore facili-
tates feeding of the same, it being understood

that the feeding acticn results from the fact that

the nuts are held against rotation by the plate
20: and. the guides 21 as the tool rotdtes.
~In order to provide for the successive feeding

of “a piece of work to each working ‘unit, as’.

the same.is alined with the hopper 44, a spiral
track 50 connects each unit with the ‘adjacent
unit, as best shown in Figure: 3, and it will be
noted that the forward end of the bottom of the
track, which may be provided with side walls 51,
is alined with the Bottom of the nut. supported
by the lower nut delivered to the preceding work-
ing unit.” Then, as the drum revelves, the track
rides under the second nut and -gradually per-
mits the same to he lowered to alinement with

the following unit, thus providing a positive feed

of the nuts to the working unit, with the eliming-
tiori of springs, levers, or other moving parts. ‘
While it is believed that the operation of the
invention will be quite apparent from the fore-
going explanation, a complete resume includes
feeding work pieces to the hopper 14, which may
be of any desired construction, and in the event
that articles of varying shapes and contours are
to be operdted upon, naturally agitating means,
or the like, may be employed to insure the ar-
ticles being fed to the machine in the proper
position. From the hopper the work is fed to
the individual work units, in the present instance
by gravity, and after one piece of work has been
fed to a unit, ths succeeding pieces are supported
by the track 50, and each piece is delivered suc-
cessively to a work unit as the same alines with
the hopper. - As the work is delivered from the

hopper, the cam track 35, provided in the sta-'

tionary cam 36 at the forward end of the ma-
chine, causes the spanner to withdraw the
spindle 23 and its chuck to clear the work. Ag
the drum continues to rotate the spindle is moved
against the work through the action of the
cam 36, the cutter 47 carried by the chuck 40
engaging the work and forcing the same upon
the tool until engaged by the working portion
of the tool, at which time chamfering of one
face of the work takes place, in the event it is
desired to perform this operation. Otherwise,
the cutter 47 may be eliminated. The work is
then tapped or drilled, after which the same is
fed along the tool, in the present instance by
threads, while in other cases, such as drilling,
the work may be chucked and held and the tool
fed forwardly.

When the work has reached the rear end of the
tool, the machine is so timed that the work is
engaged by the cam strip 49, and the rear spin-
dle 24 is then withdrawn in the manner hereto-
fore described, allowing the cam piate 49 to strip
the work from its spindle.

The operation of each unit is the same, and
inasmuch as each piece of work is fed one length
during a complete operation, each unit is capable
of completing one piece of work during - one
revolution. :

It will be quite apparent from the foregoing
explanation, considered in connection with the
accompanying drawings, that a comparatively

simple and efficient machine has been devised,

3

for the automatic tapping or. drilling of work of

various kinds, in which the operations are en-

tirely automatic and positive, and which is capa-

_ble of the capacity equal to the same number of

separate machines as working units provided. .
- Furthermore, due to the fact-that the work-
ing operation takes place during the revolution
of the units, the speed.of such operation can be
reduced to a. minimum, thereby reducing wear
on the working tools, and eliminating frequent
replacement.. .. L ‘

I elaim:— : :
-‘1."A machine of the class described, comprising
& rotatable carriage, a plurality of spaced working
units mounted on said-carriage, each -unit com-
priging a tool and a work-guide, chucks for de-
tachably engaging the ends of said tools, means

Tor imparting rotary movement to said chucks,

and- means for alternately withdrawing said

-chucks at different positions of the working units,

2. ‘A:machine of the class described, compris-
ing a rotatable carriage, a 'plurality of spaced
working units' mounted on said carriage, each
unit:comprising a tool and a work guide, chucks
for, detachably engaging the ends of said tool,
means-for imparting rotary movement to said
chucks, means for alternately withdrawing said
chucks at different.positions of the working unit,
and means for engaging the work on said. tool
during the withdrawal of each chuck for prevent-
ing longitudinal movement of said tool.

. 3.-A machine of the class described, compris-
ing “a rotatable carrisge, a plurality of spaced
working units mounted on said carriage, each
unit comprising a tool and a work guide, chucks
for detachably engaging the ends of said tool,
means for imparting rotary movement to . said
chucks, means for alternately withdrawing said

[}
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chucks at different positions of the working unit -

to permit feeding of work pieces to the tool and
discharging the same therefrom, means for en-
gaging the work en said tool during the with-~

40

drawal of each chuck for preventing longitudinal

movement of said tool, means for feeding pieces
of work to said units, and means extending be-
tween the units for supporting pieces of work
during rotation of said carriage and permitting

" delivery of the same to said working units.
4. ‘A machine of the class described, compris- -

ing a -rotatable carriage, a plurality of spaced
working units mounted on said carriage, each

unit comprising a tool and a work guide, spin-

dles journaled at the opposite ends of said tool,
tool-engaging chucks: carried by the spindles,

means for alternately reciprocating said spindles,
means for rotating said carriage; and means con- -

nected with the carriage drive for driving said
spindles.

5."A machine of the class described, compris~
ing a rotatable carriage, a plurality of spaced
working units mounted on said ‘carriage, each
unit comprising a tool and a work guide, spin-
dles journaled at the opposite ends of said tool,
tool-engaging chucks carried by the spindles,
means for alternately reciprocating said spindles,
means for rotating said carriage, means connect-
ed with the carriage drive for driving said spin-
dles, means for feeding work to said tool when

one of the spindles is withdrawn, and means for

discharging work from said tool when the op-
posite ‘spindle is withdrawn.

6. A machine of the class described, compris-
ing a rotatable carriage, g plurality of spaced
working units mounted on said carriage, each
unit comprising a tool and a ‘work guide, spin-

50
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dies -journaled at the opposite ends of said. tool,
tool-engaging chucks carried by. the spindles,

means for alternately reciprocating said- spin-
dles, means for rotating said carriage, means:

connected with the carriage drive for driving said
spindles, means for feeding work to said -tool
when ‘one of the spindles is withdrawn, means
for discharging work from said tool- when the
opposite: spindle - is withdrawn, and means  for
engaging -the: work during the withdrawal of
each -spindle to prevent longitudinal movement
of said tool. : R TR

7. A machine of the class described, compris- .

ing .a rotatable carriage, a plurality of spaced
working units mounted - on” said. carriage, ‘each
unit comprising a tool and a work guide, chucks
for detachably engaging the ends of said tools,
2 eutter carried by one of said chucks for cham-

feéring: the face of said work, means for impart-

20
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ing rotary movement. to said-chucks, and means -

for alternately drawing: said chucks at different
positions of the working units.

8. A machine of the class-described compris-
ing & rotatable carriage, a plurality of spaced
working ' units mounted on said -carriage, each

working unit comprising a tool and a work guide, -

chucks for detachably engaging the ends of said
tools, means for feeding pieces of work to one
end of said tool, including a spiral sector adapted
to -support the work and guide the same into
alinement with said tool at'a fixed point in the
cycle of rotation of said tool, and means for al-
ternately withdrawing said chucks at different

positions of the working units to permit feeding

1,990,188 : R

of the work. to said tools and delivery theré-
from. - B e o :

9. A machine of the class described -compris-
ing a rotatable: carriage, a plurality of spaced

working units mounted on -said:‘carriage, each :

unit-comprising atool, chucks for detachably en-
gaging the ends of said tools, means for impart-
ing ‘rotary movement to said chucks upon rota=

tion of said carriage, means for alternately with-.

drawing said chucks at different positions of the

_working ‘units: to permit feeding of work pieces
-"to.the- tool and discharging the same therefrom,
‘and a cutter yieldably carried by one of said

chucks for engaging the face of said work. "'
10. A machine of the class described compris=

ing a rotatable carriage, a plurality of spaced’

working units mounted. on said carriage, ‘each
tnit. comprising™ a " tool, ' chucks for detachably
éngaging the ends of.said :tool, means for im-
parting rotary movement to said chucks, means
for alternately withdrawing said chucks in differ-
ent positions-on the working unit to permit feed-
ing of work pieces to the tool and discharging
the same therefrom, a cutter carried by one of

10

20

said cchucks for engaging the face of said work, g5

means for engaging the work on said. tool dur-
ing the withdrawal of each chuck to prevent lon-

gitudinal movement of said tool, and means for-
.feeding pieces ‘of work to said units, including

a spiral track for supporting the work pieces and
guiding the same to alinement with said tool dur-
ing rotation of said carriage. - =~ - ool

WILLIAM KABBEL.
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